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METHOD FOR SCANNING SHEET-TYPE WORK MATERIAL AND 
CUTTING PATTERN PIECES THEREFROM 

Cross-Reference to Related Applications 
[0001] This application is entitled to the benefit of and incorporates by 

reference essential subject matter disclosed in Provisional Patent Application No. 
60/399,212 filed on July 29, 2002. 

Field of the Invention 
[0002] The present invention is generally related to the cutting of pattern 

v pieces from work material, and is more particularly directed to a method for 
simultaneously nesting and cutting said pattern pieces from the work material. 

Background of the Invention 
[00031 Patterns for making garments or upholstery are often referred to by 

those skilled in the pertinent art to which the present invention pertains as 
markers. When the pattern is to be cut from leather or another animal hide, 
knowledge of the peripheral shape of the hide as well as the location of any flawed 
areas within the hide itself is required. Accordingly, the layout or nesting of 
pattern pieces on the hide which comprise the marker will vary in both location 
and orientation from hide to hide dependent on the location of any flaws and the 
outer shape of the hide. Typically, such flaw detection and nesting is done 
manually and once the marker is laid out, the pieces can be cut either manually or 
automatically. Efforts have been made to automate this process, however, these 
have been limited to employing apparatus for scanning the entire hide and once 
the hide is scanned indicating the location of flaws and either automatically or 
manually positioning the pattern pieces onto the hide. Subsequent to laying out 
the entire .marker, the individual pattern pieces are cut from the hide. The 
scanning and nesting operation is time consuming, as is the subsequent cutting 
operation. In addition, there can be a time lag between operation or the scanning, 
nesting and cutting operation can be complete on different machines. As such, 
there is a need in the garment and upholstery making industry for a method by 
which the time required to accomplish the above-described operation can be 



reduced. Even a 10% savings in processing time over the course of a fiscal year can 
result in significant economic gains for a manufacturer. 
[0004] Based on the foregoing it is the general object of the present invention 

to overcome or improve upon the drawbacks and problems associated with the 
prior art. 

Summary of the Invention 
[0005] The present invention is directed in one aspect to a method for 

scanning and cutting pattern pieces from at least one layer of sheet-type work 
material wherein the work material is carried on a support surface having means 
for scanning the work material and cutting pattern pieces therefrom. The material 
is first presented to the support surface and the periphery and interior of the layer 
of work material is scanned to detect any flawed areas as well as the outer shape of 
the layer of work material. Once the scanning process is complete, pattern pieces 
are automatically nested onto the work material. Following the nesting of the first 
pattern piece, a cutting operation is initiated wherein the first pattern piece is cut 
from the layer of work material while the second pattern piece is nested. Once the 
second pattern piece has been nested, the cutting operation begins on it while the 
third pattern piece is nested. This process is continued until all of the pattern 
pieces have been nested and cut from the work material. 
[0006] In a preferred embodiment of the present invention, a cutting table is 

provided that includes the above-described support surface. At least one carriage 
extends across the support surface and is movable therealong in response to 
commands issued from a controller back-and-forth in a first coordinate direction. 
A scanning head is mounted onto the carriage and is movable therealong back- 
and-forth in a second coordinate direction approximately perpendicular to the first 
coordinate direction. A cutting head is also mounted onto the carriage for 
movement back-and-forth in the second coordinate direction the movement of both 
the cutting head and the scanning head being coordinated by commands issued 
from the controller. While the scanning head and cutting head have been 
described as being mounted onto the same carriage, the present invention is not 
limited in this regard as separate carriages can be provided each being 
independently movable and having a respective one of the scanning and cutting 
heads mounted for movement thereon without departing from the broader aspects 
of the present invention. The cutting head includes a cutting tool mounted thereon 
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for movement between a working position wherein the cutting tool engages and 
cuts the work material in a non- working position wherein the cutting tool is spaced 
away from the work material. 

[0007] Preferably, the scanning head includes a scanning device in the form 

of a camera that transmits images of the layer of work material to the controller 
which is suitably programmed to evaluate the images to determine the location of 
peripheral edges and defects or flaws in the work material. While a camera has 
been described, the present invention is not limited in this regard as other types of 
scanning devices such as a thermal, infrared, or topographical scanners may be 
employed without departing from the broader aspects of the present invention. 

[0008] An advantage of the present invention is that the nesting and cutting 

operations can be performed simultaneously thereby significantly reducing the 
amount of time it takes to cut pattern pieces corresponding to a marker from the 
work material. 

[0009] Another advantage of the present invention is that flaw detection and 

cutting can be accomplished using a single apparatus thereby minimizing the 
amount of space required to complete a manufacturing process. 

[0010] Still another advantage of the present invention is that the amount of 

personnel required to complete the above-described process is minimized since 
scanning and flaw detection as well as cutting operations are substantially 
automated and perform on a single apparatus thereby minimizing the number of 
machine operators required and hence further decreasing the cost for producing 
the pattern pieces that form a given article. 

Brief Description of the Drawings 
[0011] Fig. 1 is a perspective view of an apparatus useful in carrying out the 

method of the present invention. 

Detailed Description of the Preferred Embodiments 
[0012] As shown schematically in FIG. 1, a scanning and cutting table, 

generally designated by the reference number 10, has a layer of sheet- type work 
material, shown in the illustrated embodiment as a hide 12, positioned on a 
support surface 14. The scanning and cutting table 10 includes a carriage 16 
mounted for movement back-and-forth longitudinally of the cutting table in first 
coordinate direction indicated by the arrows labeled "A". A scanning head 18 is 
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coupled to the carriage 16 for movement back-and-forth along said carriage in 
second coordinate direction indicated by the arrows labeled "B". The second 
coordinate direction is approximately perpendicular to the first coordinate 
direction. The scanning head 18 includes a suitable scanning device, such as, but 
not limited to a camera, for scanning the surface of the hide 12 to determine the 
hides perimeter, as well as the location of any defects in the surface of the hide. 
While a hide has been shown and described, the present invention is not limited in 
this regard as other materials such as fabric, rubber, vinyl, and the like can be 
substituted without departing from the broader aspects of the present invention. 

[00131 In addition to the scanning head 18, a cutting head 20 is also mounted 

to the carriage 16 and includes a suitable cutter, such as, but not limited to a 
reciprocating knife (not shown). Similar to the scanning head 18, the cutting head 
20 is movable back-and-forth along the carriage 16 in the second coordinate 
direction indicated by the arrow labeled "B". The carriage 16, as well as the 
scanning and cutting heads, 18 and 20 respectively, are each controlled by 
commands issued from a controller 22. 

[0014] During operation, the hide 12 is positioned on the support surface 14. 

The hide 12 is completely scanned by the scanning head 18 to determine the hide's 
periphery and the location of any defects. Subsequent to scanning, the controller 
22 determines the location for the placement of individual pattern pieces 24 to be 
cut from the hide, a process referred to as nesting. Once the location of a nested 
pattern piece 24 is determined, and concomitant with the continued nesting of 
pattern pieces, the cutting head 20 cuts the pattern pieces whose location has been 
determined, from the hide. To aid in the cutting of the pattern pieces 24 from the 
hide 12, the hide can be drawn against the support surface 14 via vacuum supplied 
by a vacuum generator shown schematically at 26. To aid in the application of the 
vacuum, the peripheral edges of the hide 12 can be covered with a layer of 
impermeable material, such as a polymeric film. While the scanning and cutting 
heads, 18 and 20 respectively, have been shown and described as being mounted 
on a single carriage 16, the present invention is not limited in this regard as each of 
the scanning and cutting heads can be mounted on a separate carriage without 
departing from the broader aspects of the present invention. 



